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Abstract
Eigenstructure (eigenvalues/eigenvectors) assignment has been shown to be a useful tool for flight control
system design. In the sense of the eigenstructure assignment, the effectiveness and disturbance suppressi-
bility of a controller depend mainly on the left eigenstructure (eigenvalues/left eigenvectors) of a system.
On the other hand, the disturbance decouplability is governed by the right eigenstructure (eigenvalues/rig—-
ht eigenvectors) of the system. In this paper, in order to obtain a disturbance decouplable as well as effe-
ctive and disturbance suppressible controller, a concurrent assignment methodology of the left and right
eigenstructures is proposed. The biorthogonality condition between the left and right modal matrices of a
system as well as the relations between the achievable right modal matrix and state selection matrices
are used to develop the methodology. The proposed concurrent eigenstructure assignment methodology
guarantees that the desired eigenvalues are achieved exactly and the desired left and right eigenvectors
are assigned to the best possible(achievable) sets of eigenvectors in the least square sense, respectively.
The proposed design methodology is applied to designing a lateral flight control system for an L-1011
aircraft with disturbances.
Key Words : Concurrent Eigenstructure Assignment, Flight Control System, Disturbance Decoupling,
Control Effectiveness, Disturbance Suppression.
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